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GROWTH HORMONE COMPONENT AND BONE ANTT-RESORPTTVE AGENT IN CYCLIC (CO- 
HERENCE) TREATMENT OF OSTEOPOROSIS 

FIELD OF THE INVENTION 

5 The present invention relates to the treatment or prevention of osteoporosis. 

BACKGROUND OF THE INVENTION 

10 Osteoporosis is a metabolic bone disease characterized by an absolute decrease in the bone 
mass. Clinically this gives rise to an increased susceptibility to fractures. Osteoporosis is a 
major problem in the developed countries. 

The growth of the human skeleton stops by the age of 20-30 years. However, both cortical and 
15 trabecular bone is continuously renewed throughout life by the process of remodeling (see e.g. 
Parfitt, A.M. (1988) in Osteoporosis: Etiology, diagnosis and management; B.L. Riggs, and LJ. 
Melton III, eds., Raven Press, New York). The remodeling sequence is initiated by osteoblasts 
or osteoblast-derived cells (bone lining cells ) digesting the endosteal membrane, thereby 
exposing the mineralized bone surface (Chambers, TJ. (1982), J. Cell. Sci., 5L 247-260). 
20 Osteoclasts are then recruited from marrow precursors and together with mononuclear cells 
they resorb a minute amount of bone digging out the resorption lacunae (Eriksen, E.F. et al., J. 
Bone Min. Res. (1990), 5, 311-319) which is later invaded by osteoblasts refilling the cavity 
with new bone. In cortical bone, the end product of this process is the Haversian system 
(osteon) while in the trabecular bone it is seen as a trabecular osteon (Bone Structural Units. 
25 BSU or walls). The cells participating in the resorption and formation of one quantum of bone 
constitute the Bone Multicellular Unit (BMU) (Parfitt, A.M. et al., ibid). In normal subjects, a tight 
coupling between resorption and formation in both time and space tends to balance the two 
processes, thereby protecting against bone loss. 

30 The pathogenesis of osteoporosis is still largely unknown. Recent histomorphometric studies 
(Eriksen, E.F., J. Bone Min. Res. (1990). 5, 311-319). however, have demonstrated a reduced 
osteoblastic activity in patients suffering from osteoporosis. Eriksen eLaL (Eriksen, E.F. ibid), 
inv stigated trabecular bone remodeling in 89 osteoporotic women (aged 66 ± 6 years), and 
found a highly significant reduction in mean wall thickness confirming an earlier report by Darby 
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and Meunier (Calcif. Tissue int. (1981), 23. 199-204). This reduction in mean thickness, leads 
to a pronounced imbalance between resorption and formation not found in subjects not 
suffering from osteoporosis. 

5 More than 40% of all post-menopausal women suffer low-energy fractures between the age of 
50 and 70 years (Jensen, GF et al., Clin. Orthop. (1982), 166 . 75-79) and the incidence of 
osteoporosis in males is increasing (Bengner, U. et al., Calcif. Tissue Int. (1988), 42, 293-296). 
Treatment with antiresorptive regimens is only able to provide for a 5 to 10% increase of the 
bone mass. However, as the loss of bone in manifest osteoporosis often amounts from 30 to 

10 50%, an optimal treatment should provide a corresponding increase in the bone mass. 

It is a commonly known method to treat menopausal women with estrogen in order to treat or 
prevent osteoporosis. However, it is also known that administration of high doses of estrogen 
may increase the risk of developing cancer and does not provide a sufficiently large increase of 
15 the bone mass. This has called for preparations comprising moderate amounts of estrogen 
increasing the demands on the efficiency in the use of the estrogen. 

It has been found that osteoblasts have receptors for both growth hormone and insulin growth 
factors I and II (IGF-I and IGF-II) (Brixen et al, Potential Use of Growth Hormone in the 
20 Treatment of Osteoporosis, in Abstracts, Workshop on Growth No. 5, September 25-26, 1992, 
Moltkes Palace, Copenhagen, Denmark). Although growth hormone has been found to 
increase bone mass considerably in rats and dogs, it does not seem to significantly affect bone 
mass in humans. 

25 The object of the present invention is to provide a more efficient method of treating or 
preventing the development of osteoporosis in humans which may ensure a more efficient use 
of estrogen in order to increase the bone formation over the level obtainable hitherto. 

30 SUMMARY OF THE INVENTION 

The present invention relates, in a first aspect, to the treatment of osteoporosis in an animal 
and to the use of a growth hormone or a compound having growth hormone like or growth 
hormone releasing effect as well as somatostatin antagonists (in the following also collectively 
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referred to in a ganeric way as the growth hormone component) and a composition with anti- 
resorptive action on bone (in the following referred to in a generic way as the estrogenic 
component) in the treatment. 

5 In another aspect the invention relates to increasing the bone mass and preventing the 
development of osteoporosis in an animal and to the use of a growth hormone component and 
an estrogenic component in the treatment. 

Further details of the invention will appear from the appended claims. 

10 

DETAILED DESCRIPTION OF THE INVENTION 

It has surprisingly been found that when a growth hormone, somatostatin antagonist, or a 
15 growth hormone secretagogue (growth hormone component) is administered cyclically and, 
simultaneously, a composition with anti-resorptive action on bone is administered continuously 
to an animal, loss of the bone mass is stopped and an increase of bone mass is seen. 

The present invention relates to a method of treating as well as a method of preventing the 
20 development of osteoporosis and related disorders such as osteopenia in an animal compri- 
sing simultaneous administration to the animal of amounts of a growth hormone component 
and an estrogen component effective, in combination, to increase the bone mass in the animal. 

The term "animal" used in the present context includes, but is not limited to birds, such as 
25 chicken, ducks or turkeys, fish such as salmon, trout or tuna, and mammals such as cows, 
horses, sheep and human beings. The animal to be treated is preferably a mammal and more 
preferred a human being, most preferably a woman, and the growth hormone is preferably 
human growth hormone. 

30 The term "simultaneous" used in connection with administration of the growth hormone 
component and the estrogen component in the present context is meant to designate 
administration of the two drugs in such a manner that, any time, both of them ar available in 
adequate amounts to provid the benefit of the invention. This does not imply that both drugs 
must be administered at exactly the same time as e.g. by precisely simultaneous injection of 
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the two drugs, but rather that both drugs are intended to be giv n in any practical manner 
which provides for optimal availability thereof. 

As indicated above, it has turned out that, optimally, the growth hormone component is 
administered in a cyclic way which means that periods in which growth hormone component is 
administered alternate with periods where no growth hormone component is administered as 
further specified in the present text. The estrogen component is preferably administered daily. 

One of the drugs may be administered by injection and the other may given orally, e.g. in the 
form of a tablet. Alternatively, it is envisaged that each medicament may, individually, be 
administered by injection, in the form of a patch for topical application, by nasal administration 
or in the form of a tablet. Presently however, growth hormone is preferably administered by 
injection. It could also be envisaged that growth hormone was used in a sustained release 
formulation. 

According to a preferred aspect of the invention, the estrogen is given continuously during the 
period of treatment whereas the growth hormone is given at intervals. A preferred method of 
administration comprises daily administration of estrogen and periodical administration of 
growth hormone for a period of from about 2 days to about 28 days, preferably from about 2 
days to about 14 days, more preferred from about 3 days to about 10 days, in particular from 
about 3 days to about 7 days, with intervals of from about 1 week to about 26 weeks, 
preferably from about 3 weeks to about 26 weeks, more preferably from about 6 to about 12 
weeks, even more preferred from about 6 weeks to about 10 weeks, in particular about 8 
weeks, between the periods in which of growth hormone is administered. The estrogen 
component is administered in the amount from 0.001 mg to 10 mg/kg body weight/day. When 
the estrogen component used is estradiol, the total amount given per day is from about 0.5 mg 
to about 4 mg, preferably from about 1 mg to about 2 mg. If another estrogen is used, an 
amount which has an equivalent anti-resorptive effect on bone is given. When a gestagen is 
included in the regimen, this can be norethisterone acetate which is administered in an amount 
of from about 0.1 mg to about 2.0' mg, preferably from about 0.25 mg to about 2.0 mg per day 
according to the schedule. If another estrogen is used, an equivalent amount is given. 

In the present context, "estrog n" is considered to encompass any preparation containing an 
estrogenic substance such as a natural human estrogen such as estrone, 17-P-estradiol and 
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estradiol or d rivatives thereof being cleaved in vivo to form natural estrogens, natural equine 
estrogens prepared from urine from horses, or artificial estrogens without steroid structure such 
as dienestrol. The "estrogen" couid also be selected from the group of non-steroidal estrogen 
directed therapeutics (NSERTs) such as Centchroman, Levormeloxifene, Raloxifene, 
Droloxifene, Tamoxifene, Idoxifene, or the like or structurally related compounds thereof, such 
as e.g the compounds disclosed in WO 96/21656, WO 95/10513, US Patent 5,280,040, WO 
96/09040, EP 0693488, WO 95/34557, EP 0617030, WO 93/10741, US Patent 5,254,568. EP 
0683170. EP 0659413, EP 0652006, EP 0652007 and EP 0674903, the contents of which are 
hereby incorporated by reference. As "estrogen" may be used a composition containing an 
estrogenic compound as the only pharmacologically active component or a composition which 
further to the estrogenic agent also contains a gestagen. 

In the present context, "growth hormone" may be growth hormone of any origin such as avian, 
bovine, equine, human, ovine, porcine, salmon, trout or tuna growth hormone, preferably 
bovine, human or porcine growth hormone, human growth hormone being most preferred. The 
growth hormone used in accordance with the invention may be native growth hormone isolated 
from a natural source, e.g. by extracting pituitary glands in a conventional manner, or a growth 
hormone produced by recombinant techniques, e.g. as described in E.B. Jensen and S. 
Carlsen in Biotech and Bioeng. 2S, 1-11 (1990). The growth hormone may also be a truncated 
form of growth hormone wherein one or more amino acid residues has (have) been deleted; an 
analogue thereof wherein one or more amino acid residues in the native molecule has (have) 
been substituted by another amino acid residue, preferably a natural amino acid residue, as 
long as the substitution does not have any adverse effect such as antigenicity or essentially 
reduced activity; or a derivative thereof, e.g. having an N- or C-terminal extension such as Met- 
hGH. The preferred growth hormone is human growth hormone (hGH). 

Compounds having growth hormone like or growth hormone releasing effect may e.g. be 
growth hormone releasing hormone (GHRH), growth hormone releasing factor or smaller oligo 
or polypeptides stimulating the release of growth hormone in vivo such as short-chain growth 
hormone releasing peptides, or growth factors such as IGF-I or IGF-II, as well as somatostatin 
antagonists. Examples of suitable growth hormone components are growth hormone (GH), 
IGF-I, IGF-II, PACAP, GHRH. truncated GHRH, GHRP-1. GHRP-2, GHRP-6, MK-677 
disclosed in R.P. Margund et al. t PNAS 92(15), 1995, p. 7001, hexarelin disclosed in WO 
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91/18016, as well as compounds disclosed in WO 95/17422, WO 95/17423, WO 96/05195, 

WO 96/22997, WO 96/24580, WO 96/24587, WO 97/00894, such compounds are e.g. 

H-HiSv(CH 2 NH)D-Trp-Ala-Trp-D-Phe-Lys-NH 2 , 

H-His-D-TrpM/(CH 2 NH)Ala-Trp-D-Phe-Lys-NH 2l 

H-His-D-Trp-AlaH/(CH 2 NH)Trp-D-Phe-Lys-NH 2( 

H-His-D-Trp-Ala-TrpM/(CH 2 NH)D-Phe-Lys-NH 2 , 

H-His-D-Trp-Ala-Trp-D-Phev l /(CH 2 NH)Lys-NH 2 , 

H-D-Ala-D-2Nal-AlawCCH 2 NH)Trp-D-Phe-Lys-NH 2t 

H-D-Ala-D-2Nal-Ala-Trp-D-Phevi;(CH 2 NH)Lys-NH 2) 

(3-(4-lmidazolyl)propionyl)-D-2Nal-Ala-Trp-D-Phev/(CH 2 NH)Lys-OH, 

(3-(4-lmidazolyl)propionyl)-D-2Nal-Ala-Trp-D-Phe\|/(CH 2 NH)Lys-NH 2 , 

(3-(4-imida20lyl)acryloyl)-D-2Na!-Ala-Trp-D-PheM;(CH2NH)Lys-NH2, 

H-D-Ala-D-Phe-Ala-Trp-D-Phev/(CH 2 NH)Lys-NH 2 , 

(2R)-(H-D-Ala-D-Phe-Ala-Trp-NH)-3-phenylpropylamine, 

(2S)-(H-D-A!a-D-2Nal-Ala\|/(CH 2 NH)Trp-D-Phe-NH)-6-aminohexanol, 

H-D-Ala-D-2Nal-Alav(CH 2 NH)Trp-D-Phe-NH 2 , 

4-(H-D-Ala-D-2Nal-AlaM/(CH 2 NH)Trp-D-Phe-NH)butylamine, 

(2R)-(H-D-Ala-D-2Nal-Ala-Trp-NH)-3-phenylpropylamine ) 

({2R)-(H-D-Ala-D-2Nal-Ala-Trp-NH)-3-phenylpropylamino)hexylamine, 

(2R)-(H-D-2Nal-Ala-N-Bzl-Gly-NH)-3-phenylpropylamine, 

(2R)-(H-D-Ala-D-2Nal-Ala-N-Bzl-Gly-NH)-3-phenylpropylamine. 

H-Aib-D-2Nat-Ala-N-Bzl-Gly-D-Phevt/(CH 2 NH)Lys-NH 2 . 

(2S)-((3-(4-lmidazoiyl)prapionyl)v^(CH 2 NH)D-Phe-Ala-Tip-D-Phe-NH)-6-aminohexanol. 
(2S)-((3-(4-lmidazolyt)propionyl)-D-PheH/(CH 2 NH)Ala-Trp-D-Phe-NH)-6-aminohexanol, 

(2SM(3-(4-lmidazolyl)propionyl)-D-Ph^ 

(2S)-((3-(4-lmidazolyl)propionyl)-D-Phe-Ala-Trp v (CH 2 NH)D-Phe^H)^-aminoh 
(2S)-(2R)-((3-(4-lmidazolyl)propionyl)-D-Phe-Ala-Trp-NH)-3-phenylpropylamino)-6- 

aminohexanol, 

3-((3-(4-lmidazolyl)propionyl)-D-Trp-Ala-M/(CH 2 NH)Trp-D-Phe-NH)propylamine, 

(2S)-((3-(4-lmidazolyl)propionyl)-D-Phe-A^^^ 

(2SM(3-(4-lmidazoiyl)propionyl)-D-T^ 

3-(<3^4-tmidazolyl)propionyl)-D-T^ 

H-D-Ala-D-2Nal-Ala-N-Bzl-Gly-D-Phev ( /(CH 2 NH)Lys-NH 2 , 
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H-Aib-D-2Nal-A!a-N-B2l-Gly-D-Phev(CH 2 NH 2 ), 
H-Ala-His\|/(CH 2 NH)D-2Nal-D-Phe-Lys-NH 3 , 
H-Ala-Ala-D-2Nal-D-Phe-Lys-NH 2 , 
H-His-D-2Nal-D-Phe-Lys-NH 2 , 
5 (3-(4-lmidazolyl)propionyl)-D-2Nal-D-Phe-Lys-NH 2( 
H-D-Lys-D-2Nal-D-Phe-Lys-NH 2l 
H-5Apent-His-D-2Nal-D-Phe-Lys-NH 2l 
H-D-Ala-D-2Nal-D-Phe-Lys-NH 2( 
H-5Apent-D-2Nal-D-Phe-Lys-NH 2l 
1 o {n-Propyl)-His-D-2Nal-D-Phe-Lys-NH 2 , 
H-Ala-3Pyal-D-2Nal-D-Phe-Lys-NH 2( 
H-Ala-Phe(4-NH 2 )-D-2Na1-D-Phe-Lys-NH 2) 
H-D-Ala-His-D-2Nal-D-Phe-Lys-NH 2t 
(2-(4-lmidazolyl)acetyl)-D-2Nal-D-Phe-Lys-NH 2l 
1 5 (3-(4-lmidazolyt)acryloyl)-D-2Nal-D-Phe-Lys-NH 2l 
(3-Aminomethyt benzoyl)-D-2Nal-D-Phe-Lys-NH 2 , 
(3-Aminophenylacetyl)-D-2Nal-D-Phe-Lys-NH 2l 
(4-Aminophenylacetyl)-D-2Nal-D-Phe-Lys-NH 2( 
(3-Aminoaotonoyl)-D-2Nal-D-Phe-Lys-NH 2 , 
20 (4-Piperidino-carboxyl)-D-2Nal-D-Phe-Lys-NH 2l 
H-Ala-His-D-2Nal-D-Phe-NH 2 , 
(H-Ala-His-D-2Nal-D-Phe-NH)hexane, 
6-{H-Ala-His-D-2Nal-D-Phe-NH)hexylamine, 
S-tH-Ala-His-D^Nal-D-Phe-NHJpentylanaine, 
25 H-Ala-His-D-2NaMD-Phe\y(CH 2 NH)Lys-NH 2 , 
H-Ala-His-D-2Nat-D-Phe-Lys-OH, 
(2S)-(H-Ala-His-D-2Nal-D-Phe-NH)-6-aminohexanol. 
(2-(H-Ala-His-D-2Nal-D-Phe-NH)ethyl)benzene, 
2-(H-Ala-His-D-2Nal-D-Phe-NH)ethylamine, 
30 4-((H-Ala-His-D-2Nal-D-Phe-NH)methyl)benzylamine 1 
H-Ala-His-D-2Nal-D-Phe-Lys(maltosyl)-NH 2 , 
H-Ala-His-D-2Nal-D-Phe-Phe-NH 2 , 
H-Ala-His-D-2Nal-D-Phe-D-Phe-NH 2l 
H-Ala-His-D-Phe-D-Phe-Lys-NH 2( 
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H-Ala-His-D-Trp-D-Phe-Lys-NH 2 , 

H-His-D-2Nal-D-Trp-Lys-NH 2( 

H-Ala-His-D-1 Nal-D-Phe-Lys-NH 2 , 

H-Ala-Phe-D-2NaI-E>Phe-Lys-NH 2 , 

H-Ala-Hts-D-2Nal*D-Phe-Lys(maltosyi)*NH 2l 

(2R)-(H-Ala-His-D-2Nal-D-Phe-Lys-NH)-3-phenylpropylamine, 

H-Ala-N-Me-(2-aminoben2oy!)-D-2Nal-D-Phe-Lys-NH 2( 

(3-(Methylaminomethyl)benzoyl)-D-2Nal-D-Phe-Lys-NH 2( 

(4-(Aminomethyl)benzoyl)-D-2Nal-D-Phe-Lys-NH 2) 

H-His-Ala-D-2Nal-D-Phe-Lys-NH 2l 

4-(H-Ala-His-D-2Na|.D-Phe-NH)butylamine ( 

3-(H-Ala-His-D-2Nal-D-Phe-NH)propylamine, 

(3-(Dimethy)aminomethyl)benzoyl)-D-2Nal-D-Phe-Lys-NH 2 , 

(3-Amino-3-methyibutanoyl)-D-2Nal-D-Phe-Lys-NH 2l 

(3-Aminomethylbenzoyl)-D-hPhe-D-Phe-Lys-NH 2 , 

(3-Aminomethylbenzoyl)y(CH 2 NH)D-2Nal-D-Phe-Lys-NH 2 , 

(3-Aminomethylbenzoyl)-D-2Nal-D-hPhe-Lys-NH 2 , 

(3-Amino-3-methylbutanoyl)-His-D-2Nal-D-Phe-Lys-NH 2 , 

(3-Aminomethylben2oyl)-D-2Nal-N-Bzl-Gly-Lys-NH 2l 

(2S)-(3-aminomethylbenzoyl)y(CH 2 NH)-D-2Nal-D-Phe-NH)-6-aminohexanot, 

(2SH(3-aminomethylbenzoyl)-D-2Nal-D-Phe-NH)-6-aminohexanol, 

(3-Aminomethylbenzoyl)-D-2Nal-D-Thial-Lys-NH 2 , 

{2S)-(H-Aib-HiSM/(CH 2 NH)-D-2Na»-D-Phe-NH)-6-aminohexanol l 

(3-Aminomethylbenzoyl)-D-2Nal-D-3Pyal-Lys-NH 2 , 

(3-Aminomethylbenzoyl)-D-2Nal-D-Phe(4-F)-Lys-NH 2l 

(3-Aminomethytbenzoyi)-D-2Nal-D-Phe(4-OMe)-Lys-NH 2l 

(2-Aminomethylphenylacetyl)-D-2Nal-D-Phe-Lys-NH 2 , 

(2-Aminomethylbenzoyl)-D-2Nal-D-Phe-Lys-NH 2( 

2-(H-Aib-His-D-2Nal-D-Phe-NH)-(4-pyridyl)ethane t 

H-Aib-Phe-D-2Nat-D-Phe-Lys-NH 2( 

2-(H-Aib-His-D-2Nal-D-Phe-NH)-(1-methyl-2-pyrrolidinyl)ethane l 
2-(H-Aib-His-D-2Nal-D-Phe-NH)-(4-pyridyl)ethane, 
H-Aib-HiS4/(CH 2 NH)-D-2Nal-D-Phe-Lys-OH, 
(3-Aminomethy1benzoyl)-D-2Nal-N-Me-D-Phe-Lys-NH 2( 



r 
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H-Aib-His-D-2Nal-D-Phe-Gly-NH 2) 
H-Aib-His-D-2Nal-D-Phe-Ala-NH 2l 
H-Aib-His-D-2Nal-D-Phe-Orn-NH 2 
(5-Aminomethylthienyl-2-carbonyl)-D-2Nal-D-Phe-Lys-NH 2l 
5 H-Aib-His-D-2Nal-D-Phe-D-Lys-NH 2( 
H-Aib-His-D-2Nal-D-Phe-Dab-NH 2 , 
H-Aib-His-D-2Nal-D-Phev/(CH 2 NH)-Lys-NH 2 , 
H-Aib-His-N-Me-D-2Nal-D-Phe-Lys-NH 2t 
H-Aib-His-D-2Nal-D-Phe-N-Me-Lys-NH 2 , 
1 0 (3-Aminomethylthienyl-2-carbonyl)-D-2Nal-D-Phe-Lys-NH 2l 
H-Aib-His-D-2Nal-N-Me-D-Phe-Lys-NH 2 , 
H-Aib-His-D-2Nal-D-Phe-Lys-N(Me) 2 , 
(3R)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH 2 , 
<3S)*Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH 2l 
1 5 (3-Aminomethylbenzoyl)-D-1 Nal-D-Phe-Lys-NH 2 , 
H-Aib-His-D-2Nal-D-Trp-Lys-NH 2 , 
{Furfuryl)-Aib-His-D-2Nal-D-Phe-Lys-NH 2 , 
(2-Pyridylmethyl)-Aib-His-D-2Nal-D-Phe-Lys-NH 3 , 
H-Aib-tS-aminomethylbenzoyO-D^Nal-D-Phe-Lys-NHa, 
20 H-Aib-3Pyal-D-2Nal-D-Phe-Lys-NH 2l 

(3S)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH 2 , 
(3R)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH 2 , 
(2-(H-Aib-His-D-2Nal-NH)ethyl)benzene, 

N,N-di(2R-HydroxypropylH3-aminomethylbenzoyl)-D-2Nal-D-Phe-Lys-NH 2 , 
25 (2R-Hydroxypropyl)-Aib-His-D-2Nal-D-Phe-Lys-NH 2( 

(3-Aminomethy)benzoyl)-D-2Nal-D-PheM/(CH 2 NH)Lys-NH 2l 

(3-Aminomethylbenzoyl)-N-Me-D-2Nal-D-Phe-Lys-NH 2 , 

(3-Aminomethylbenzoyl)-D-2Nal-D-Phe-N-Me-Lys-NH 2 , 

H-D-Thr-His-D-2Nal-D-Phe-Lys-NH 2 , 
30 H-Aib-His-D-2Nal-N-(phenethyl)-Gly-Lys-NH 2 , 

(3-Aminomethylbenzoyl)-D-2Nal-N-(phenethyl)-Gly-Lys-NH 2l 

H-Hyp-His-D-2Nal-D-Phe-Lys-NH 2 , 

H-Aib-His-N-Me-D-2Nal-N-(phenethyl)-Gly-Lys-NH 2t 

H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-Lys-NH 2l 
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H-Aib-His-D-2Nal-D-Phey(CH 2 N(Me))Lys-NH 2l 
3-(H-Aib-His-D-2Nal-N-Me-D-Phe-NH)morpholinopropane, 

2- (H-Aib-His-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-pyrrolidinyl)ethane, 
(3R)-Piperidinecarbonyi-N-Me-D-2Nal-N-Me-D-Phe-Lys-NH2, 

3- ({Aminomethylbenzoyl)-D-2Nal-N-Me-D-Phe-NH)morpholinopropane, 
2-(H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-NH)-( 1 -methyl-2-pyrrolidinyl)ethane t 
2^3R)-Pipertdinecarbonyl-N-Me-D-2Nal-N-M^ 

2- (3-Aminomethylbenzoyl)-N-Me-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-pyrrolidinyl)- 
ethane, 

3- (H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-NH)morpholinopropane, 
3-((3R)-Piperidinecarbonyl-N-Me-D-2Nal-N-Me-D-Phe-NH)morpholinopropane, 
3-((3-Aminomethyiberuoyl)-N-Me-D-2Nal-N-Me-D-Phe-NH)morpholinopropane, 
H-Aib-His-D-2Nal-N-Me-D-Phe-Hyp-NH 2l 

2-((3-Aminomethylbenzoyl)-D-2Nal-N-Me-D-Phe^HH1-methyl-2-pyrrolidinyl)ethane^ 

2- ((3R)Piperidinecarbonyl-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-pyrrolidinyl)ethane, 
H-Aib-His-D-2Nal-D-Phe-Lys-NH 2 , 

3- Amino-3-methy(-N-(4-oxo-5-(2 , -(tetrazol-5-yl)biphenyl^-ylmethyl)-2,3,4,5-tetra 
naphtho[2 t 1 -b]azepin-3-yl)butyramide, 
3-Amino-3-methyl-N-(4-oxo-5-(4-(4^^ 

yl)benzyl)-2,3,4,5-tetrahydro-IH-naphtho-[2,1-b]azepin-3-yl)butyramide ( 
3-((2R)-Hydroxypropylamino)-3-methyl-N-(5-(4-^ 

yl)benzylH-oxo-2,3,4 ( 5-tetrahydro-1H-naphtho[2 l 1-b]azepin-3-yl)butyraniide, 
1-Aminocyclopropanecarboxylic acid (4-oxo-5-(2'-(1 H-tetrazole-5-yl)-biphenyl-4-ylmethyl)- 
2,3,4,5-tetrahydro-1 H-naptho[2, 1-b)azepin-3-yl)amide t 

3-Aminc-3-methyl-N-(5-benzyM^xo-2^,4,5-tetrahydro-1H-naptho[2 ( 1-b]azepin-3- 
y1)butyramide, 

(3R) Piperidine-3-carboxylic acid ((1R,2E)-4-hydroxymethyl-1-(2-naphthyl)methyl-5- 
phenylpent-2-enyl)amide, 

3-Aminomethyl-N-{(1R t 2E)^-hydroxymethyl-1-(2-naphthyl)methyl-5-phenytpent-2-enyl)- 
benzamide, 

Piperidine-4-carboxylic acid (1-{[1-(3-carbamoyl-[1 ,2,4]oxadiazol-5-yl)-2-(2-naphthyl)ethyl]-N- 
methylcarbamoyl}-2-(2-naphthyl)ethyl) amide, 

5-{(1 R)-1 -[(2R)-2-(Piperidine-4-carbonylamino)-3-(2-naphthyt)propionyl-N-m thylamino]-2-(2- 
naphthyl)ethyl}-[1 ,2,4]oxadiazole-3-carboxylic acid ethyl ester, 
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5K1-[2-(3-Aminomethylbenzoyl)-3^2-naphthyl)pro^^ 
[1 ,2,4]oxadiazol-3-carboxylic acid ethyl ester, 

5-{(1R)-1-[(2R)-2-(3-Aminomethylbenzoylamino)-3-(2-naphthyl)propionylamino]-2-ph 
ethyfH1,2,4)oxadiazole-3-carboxylic acid ethyl ester, or the triflouroacetic acid salt thereof; 

Piperidine 4-carboxylic acid [(1 R)-1-{(1R)-1-(3-methyl-[1 ,2,4)oxadiazol-5-yl)-2-phenylethyl- 
carbamoyl}-2-(2-naphthyl)ethyl]amide 1 

3- Aminomethyl-N-[(1 R)-1 -{(1 R)-1-(3-methyl-[1 t 2,4]oxadiazol-5-yl)-2-phenylethylcarbamoyl}-2- 
(2-naphthyl)ethyl]benzamide, 

4- Aminc-4-methyl-pent-2-enoic acid [(1R)-1-{(1R)-1-(3-methyl-[1 ,2,4]oxadiazol-5-yl)-2-phenyi- 
ethylcarbamoyl}-2-(2-naphthyl)ethyl]amide, 

(3R)-Piperidine 3-carboxylic acid [(1R)-1-((1R)-1-(3-methyl-[1 ( 2,4]oxadiazol-5-yl)-2-phenylethyl- 
carbamoyl)-2-(2-naphthyl)ethyl)amide, 

3-Aminomethyl-N-((1 R, 2E, 4S)-4-carbamoyl-5-(2-naphthyl)-1 -(2-naphthyl)methylpent-2 
-enyl)benzamide, 

Piperidine-4-carboxylic acid ((1 R,2E.4S)-4-carbamoyl-5-(2-naphthyl)-1-(2-naphthyl)methylpent- 
2-enyl) amide, 

N-((1 RH -((( 1 R)- 1 -((( 1 S)-5-Amino-1 ^ 
methyl)-2-(2-naphthyl)ethyl)-3-aminomethylbenzamide, 

N-((1R,4S)^(({1S)-5-Amino-1-(dimethylcarbamoyl)pentyl)carbamoyl)-1-((2-na 
2-oxo-5-phenylpentyl)-3-aminomethylbenzamlde, 
N-((1R,2R.4SM-(((1S)-5-Amino-1-(dimethylcaro^^ 
(2-naphthyl)methyl-5-phenylpentyl)-3-aminomethylbenzamide, 

Piperidine-3-carboxylic acid ((1R, 2R, 4SH-({(1S)-5-aminc-1-(dtrnethylcarbarnoyl)pentyl)- 
carbamoyl)-2-hydroxy-1-((2-naphthyl)methyl)-5-phenylpentyl) amide, 

5- ((1R)-1-(r^Methyl-NK(2R)-3-(2-naphmyl)-2-(piperidin^yi-<»rbonylam^ 
(2-naphthyl)ethyl)-p,2 t 4]oxadiazoie-3-carboxylic acid ethyl ester, 

5-((1 R)-1-(N-((2R)-2-(3-Aminomethyto 

2-(2-naphthyl)ethyl)-[1,2,4]oxadiazole-3-carboxylic acid ethyl ester, 
5-((1 R)-1 -(N-((2R)-2-(3-Aminomethylbenzoylam^ 
2-phenylethyl)-[1,3,4]oxadia2ole-2-carboxylic acid amide, 

(2E)-5-Amino-5-methylhex-2-enoic acid {(1 R)-1 -[N-methyl-N-((1 R)-1 -(3-methyK1 ,2,4]- 
oxadiazol-5-yl)-2-(2-naphthyl)-ethyl)carbamoyiJ-2-(2-naphthyl)ethyl} amide, 
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4- Amino-4-methylpent-2-enoic acid N-[(1 R)-1-{N-methyl-N-[(1 R)-1-(3-methyl-[1 ,2,4)oxadiazol- 

5- yl)-2-(2-naphthyl)ethyi]carbamoyl}-2-(2-naphthyl)ethyl}-N-methylamide, 

4- Amino-4-methylpent-2-enotc acid [(1 R)-HN-methyl-N-[(1 R)-1-(3-methyl-[1 ,2,4Joxadiazol-5- 
yl)-2-(2-naphthyl)ethyl]carbamoyl}-2-(2-naphthyl)ethyl]amide 1 

3-Aminomethyl-N-((1R)-HN4(1R)-1-(((dimethylrarbamoyf)methoxy)methyl)-2-phenyleth 
methylcarbamoyl}-2-{2-naphthyi)ethyl)-N-methylben2amide l 

5- ((1R)-1-(((2R)-2-(((4EM-Amin^ 

propionyl)methylamino)-2-phenylethyl)-I1 ,3 1 4]-oxadtazole-2-cartx)xylic acid amide, 
Piperidine-4-carboxylic acid N-methyl-N-{-1 ([methyl- 1-(3-methyi-[1 ,2,4]oxadiazole-5-yl)-2-(2- 
naphthyl)ethylcarbamoyl)-2-(2-naphthyl)ethyl}amide, 

Piperidine-4-carboxylic acid N~{-1 ([methyl-1-(3-methyl-[1 t 2,4J-oxadiazoie-5-yl)-2-(2- 
naphthyl)ethytcarbamoyl)-2-(2-naphthyl)ethyl}amide, 

5^1-[2-(piperidine-4-carbonylamino)-3-(2-naphthyl)propionyl-N-methylamino}-2-(2- 
naphthyi)ethyl}-[1 ,2,4]oxadiazole-3-carboxylic acid 2-propyl ester, 
5-{1-[2-(piperidine^-rarbonylamino)-3-(2-naphthyl)propionyi-N-methylamino}-2-(2- 
naphthy*)ethyl}-[1 ,2,4]oxadiazole-3-carboxylic acid, trifluoro acetate, 

Piperidtne-4-carboxylic acid (1-{[1-(3-methylcarbamoyl-t1 ,2,4)oxadiazol-5-yl)-2-(2-naphthyl)- 
ethyl]-N-methylcarbamoyl}-2-(2-naphthyl)ethyi)amide, 

(2E)-5-Amino-5-methylhex-2-enoic acid {1-lN-(1-(3-benzytcarbamoyl-[1 ,2,4)oxadiazol-5-yl)-2- 
pheny)ethyl)-N-methyl-carbamoyl]-2-(2-naphthyl)ethyl) amide, 

(2E)-5-Amino-5-methylhex-2-enoic acid N-{(1 R)-1 -[((1 R)-1-bertzyl-2,5-dihydroxypentyl>-N- 
methyicarbamoyl]-2-(2-naphthyl)ethyl)-N-methylamide, 

3-Aminomethyl-N-((1 R)-1 -{N-[(1 R)-1 -(2-hydroxyethoxymethyl)-2-phenylethyl)-N-methyl- 
carbamoyl}-2-{2-naphthyl)ethyl)-N-methylbenzamide 1 

Piperidine-4-carboxylic acid (( 1 R,2E)4-hydroxymethyl-5-(2-naph-thyl)-1 -((2-naphthyl)methyl)- 
pent-2-enyl)amide, 

Piperidine-4-carboxylicacid ({1R)-2-(2-naphthyl)-1-((1R)-2-(2-naphthyl)-1-(1-phenethyt-1H- 
tetrazol-5-yl)ethyl-carbamoyl)ethyl)amtde, 

Piperidine-4-carboxylic acid N-methyl-N-((1 R9-2-(2-naphthyl)-1 -((1 R)2-(2-naphthyl)-1 -thio- 
carbamoylethyicarbamoyl)ethyl)amide, 

Piperidine-4-carboxyiic acid ((1R)-H(1R)-1-(4-carbamoyl-5-phe-nyl-1,3-thiazol-2-yl)-2-(2- 
naphthy!)ethylcarbamoyl)-2-(2-naphthyl)ethyl}amide, 



p 
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(2E)-5-Amino-5-methylhex-2-enoic acid (1-{N-<1-(3-methylcarbamoyl-[1 ,2,4]oxadiazol-5-yl)-2- 
phenylethyl)-N-methyl-carbamoyl]-2-(2-naphthyl)ethyl} amide, 

(2E)-5-Amino-5-methylhex-2-enoic acid {1-[N-(1 -(3-dimethylcarbamoyl-[1 ,2,4]oxadiazol-5-yl)-2- 
phenylethyl)-N-methyl-cartamoyi]-2-(2-naphthyl)ethyl} amide, 
5 (2E)-5-Amino-5-methyl-N-((1R)-1-{N-((1R)-1.(2-hydroxyethoxymethyl)-2-phenytethyl)-N- 
methylcarbamoyl)-2-(2-naphthyl)ethyl)-N-methylhex-2-enoicacid amide. 
(2E)-5-Amino-&-methyl-N-((1R)-1-(N-((1R)-1-(2-hydroxy-2-methylpropoxymethyl)-2- 
phenyiethyi)-N-methylcarbamoyl)-2-(2-naphthyl)ethyl)-N-methythex-2-enoicacid, 
VBen2yl-3-(3-(morpholin-4-yl)propyl)-1-(naphth-2-yl)methyt-thiourea, or the hydrchioride salt 

10 thereof; 

1- Benzyl-3-(3-dimethylaminopropyl)-1 -phenyl-thiourea, or the hydrochloride salt thereof; 

2- I3-(3-(Morpholin-4-yl)propyl)-1-(naphth-2-yl)methyl-thioureido]-3-phenyl-propionamide, 
N-(4-Amtnobutyl)-2-[3-((3-amtno-3-methyl)butyl)-1-(naphth-2-yl)methyl-thjoureido]-3-phenyl- 

propionamide, 

15 N-(4-Aminobutyl)-2-{N-(naphth-2-yl)methyl-N'-(piperidin-3-yl)methyl-guanidino)-3-phenyl- 
propionamide, 

N-(4-Aminobutyt)-2-[1-methyl-3-(naphth-2-yl)methyl-3-(2-(piperidin-2-yl)ethyl)-thioureido]-3- 
(naphth-2-yl)propionamide, 

3- (3-(Morpholin^-yl)propyl)-1-(naphth-2-yl)methyl-142'-(1H-tetrazol-5-yl)-biphenyM^ 
20 ylmethyl]-thiourea, or the hydrochloride salt thereof; 

N-((1-Carbamoyl-2-phenyl)ethyl-N-methyl-2-[3-((3-morpholin-4-yl)propyl)- thioureido]-3- 
(naphth-2-yl)propionamide. 

3-(3-(Dimethylamino)propyl)-1-(naphth-1-yi)methyl-1-phenylthiourea, or the hydrochloride 
salt thereof; 

25 1 -Benzyl-3-(3-(morpholin-4-yl)propy l)-1 -phenylthiourea, 

1 ,1-Dibenzyl-3-{3-(morpholin-4-yl)propyl)thiourea, or the hydrochloride salt thereof; 
1-Benzyl-3-(3-(dimethylamtno)propyl)-1-((naphth-2-yl)methyl)thiourea. or the hydrochloride 
salt thereof; 

1-Benzyl-3-(3-(morpholin-4-yl)propyl)-1-(pheneth-2-yl)thiourea, or the hydrochloride salt 
30 thereof; 

1-Benzyl-3-(3-(morpholin-4-yl)propyl)-1-(quinolin-3-yl)thiourea, or the dihydrochloride salt 
th reof; 

1-Benzyl-3-(3-(morpholin-4-yl)propyl)-1-(pyridin-2-yl)thiourea t or the hydrochloride salt 
thereof; 
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1-Benzyl-3-(3-(morpholin-4-yl)propyl)-1-(4-methoxyphenyl)thiourea, or the hydrochloride salt 
thereof; 

1- Benzyl-3-(3-(morpholin-4-yl)propyl)-1-{4-([1 ,2,3]thiadiazoM-yl)benzyl)thiourea, or the 
hydrochloride salt thereof; or 

5 3-(3-Dimethylamrnopropyl)-1-({naphth-2-yl)methyl)-1-phenylthiourea, or the hydrochloride 
salt thereof; 

2- Phenyl-3,4-dihydro-2H-quinoline-1-carbothioic acid (3-(dimethylamino) propyl) amide, or 
the hydrochloride salt thereof; 

Benzyl-3,4-dihydro-2H-quinoline-1 -carbothioic acid (3-(dimethylamino)propyl)amide, 
10 1-(3-((Morpholin-4-yl)propyl)thiocarbamoyl)-1 ,2,3,4-tetrahydro-1 H-quinoline-2-carboxylic acid 
N-(1-carbamoyl-2-(napht-1-yl)ethyl)-N-methylamide, 
2-(3-((Morpholin^-yl)propyl)thiocarbamoyl)-1,^^ 

acid N-(1-((4-aminobutyl)carbamoyl)-2-(naphth-1-yl)ethyl]-N-rnethylarnide; or 

2- Phenyl-3,4-dihydro-2H-quinoline-1-carbothioic acid (3-(morpholin-4-yl)propyl) amide, or the 
15 hydrochloride salt thereof; 

(R)-2-((3-Aminomethylbenzoyl)-N-Me-D-2Nal-N-Me)-3-phenylpropanol t or the TFA salt thereof; 

3- ((3-Aminomethylb«nzoyl))N-Me-D-2Nal-N-Me-D-Phe-NH)-1-1N,N-dimethylaminopropane f or 
the TFA salt thereof; 

3-(((3R)-3-Piperidinecarbonyl)-N-Me-D-2Nal-N-Me-D-Phe-NH)-1-N ( N-dimethylaminopropane, 
20 or the TFA salt thereof; 

2-(({3R)-3-Piperidine(*rc«nyl)-^ 
or the TFA salt thereof; 

H-Aib-His-D-2Nal-N-Me-D-Phe-Ser-NH 2( or the TFA salt thereof; 

(3-Aminomethylbenzoyl)-D-2Nal-N-Me-D-Phe-Lys-NH 2 , or the TFA salt thereof; 
25 (4-Piperidinecarbonyl)-D-2Nal-N-Me-D-Phe-NH 2 , or the TFA salt thereof; 

((3R)-3-Piperidinecarbonyl)-D-2Nal-N-Me-D-Phe-NH 2 , or the TFA salt thereof; 

(3-Aminomethylbenzoyl)-D-Phe-N-Me-D-Phe-NH 2 , or the TFA salt thereof; 

(3-Aminomethylbenzoyl)-N-Me-D-Phe-N-Me-D-Phe-Lys-NH 2 , or the TFA salt thereof; 

((3R)-3"Piperidinewrbonyl)-N-Me-D-Phe-N-Me-D-Phe-Lys-NH 2l or the TFA salt thereof; 
30 H-Aib-His-N-Me-D-Phe-N-Me-D-Phe-Lys-NH 2l or the TFA salt thereof; 

((3R)-3-Piperidinecarbonyl)-N-Me-D-2Nal-N-Me-D-Phe-NH 2 , or the TFA salt thereof; 

(2R)-2-((3-Aminomethylb«nzoyl)-N-Me-D-2Nal-N-Me)-3-{2-naphthyl)propanol l or the TFA salt 

thereof; 

(3-Aminomethylbenzoyl)-N-Me-D-2Nal-N-Me-D-Phe-NH 2 , or the TFA salt thereof; 
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3-((3-Aminomethylbenzoyl)-N-Me-D-Phe-NH)-1-N t N<limethyiaminopropane, 
H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-NH 2 , or the TFA salt thereof; 
(3-Aminomethylbenzoyl)-N-Me-D-2Nal-N*Me-D-Phe-Lys-NH 2 , 
H-Aib-Ala-D-2Nal-N-Me-E3-Phe-Lys-NH 2f or the TFA salt thereof; 
5 H-Aib-His-D-2Nal-N-Me-D-Phe-NH 2 , or the TFA salt thereof; 

2- ((3-Aminomethylbenzoyl)-N-Me-D-2Nal-N-Me-D-Phe-NH)-1-morpholinoethane, 
(3-Aminomethylbenzoyl)-N-Me-D-2Nal-NI-Me-D-Phe-NH-Me. 
^{(S-MethylaminomethylbenzoyO-N^e-MNal-N-Me-D-Phe-NH^I-N.N^iimethyl- 
aminopropane, 

1 0 (3-Aminornethylben2oyl)-N-Me-D-2Nal-N-Me-D-Phe-N-Me 2) 
H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-NH 2 , 

3- Aminomethylben2oyl-N-Me-D-2Nal-N-Me-D-Phe-NH-CH 3( or the TFA salt thereof; 
3-methylaminomethyibenzoyl-N-Me-D-2Nal-N-Me-D-Phe-NH-CH3 t or the TFA salt thereof; 
H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-NHMe ( or the HCI salt thereof; 

15 and Piperidine-4-carboxylic acid-N-((1R)-1-(N-((1R)-2-(4-iodophenyl)-1- 

(methylcarbamoyl)ethyl)-N-methylcarbamoyl)-2-(2-naphthyl)ethyl)-N-methylamide ( 

(2E) 5-Amino-5-methylhex-2-enoic acid N-methyl-N-((1R)-1-(N-methyl-N-<(1R)-1-(methyl- 

cart>arnoyl)-2-phenylethyl)carbamoyl)-2-(2-naphthyl)ethyl)arnide t or the hydrochloride satt 

thereof; 

20 (2E)-5-Amino-5-methylhex-2-enoicacid N-((1R)-1-{((1R)-1-((2S)-2-hydroxypropylcarbamoyl)-2- 
phenylethyl)-methylcarbamoyl)-2-{2-naphthyl)ethyl)-N-methylamide, or 
(2E)-5-Amino-5-methylhex-2-enoic acid ((1R)-1-(((1R)-2-(4-fluorophenyl)-1-(methylcarbamoyl)- 
ethyl)methylc^rbarnoyl)-2-(2-naphthyl)ethyl)methylamide. 

25 Other examples of suitable growth hormone secretagogues are compounds disclosed in WO 
94/13696, WO 94/19367, WO 95/14666, WO 94/11012, WO 96/15148, WO 95/34311, WO 
95/13069, WO 93/04081 and WO 97/07117, the contents of which are hereby incorporated by 
reference. 

30 For the purpose of the present invention, the expression "increase the bone mass" is used to 
designate a condition wherein the balance between the resorption and formation of bone is 
shifted towards the formation so as to at least stop the loss of bone mass. 
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A proposed dosage regimen for treating postmenopausal human beings having manifest 
osteoporosis, which may e.g. be a spinal osteoporosis and a compression fracture of at least 
one vertebra or a manifest bone mineral density in lumbar spine of femoral neck, may e.g. be 
treatment with one tablet of Kliogest® (Novo Nordisk A/S, Bagsvaerd, Denmark; each tablet of 
Kliogest® comprises 2 mg of estradiol and 1 mg of norethisteron acetate) per day for two years 
and daily injections s.c. of 0.01-1 IU per kg body weight per day, preferably 0.1-0.2 IU per kg 
body weight per day, more preferably 0.2 IU per kg body weight per day (the specific activity of 
GH is 3 lU/mg), of Norditropin® biosynthetic human growth hormone (B-hGH, Novo Nordisk 
A/S, Bagsvaerd, Denmark), a somatostatin antagonist or GH secretagogue or a growth 
hormone component which can release the set amount of GH for a period of from about 2 days 
to about 28 days, preferably from about 2 days to about 14 days, more preferred from about 3 
days to about 10 days, in particular from about 3 days to about 7 days, with intervals of from 
about 1 week to about 26 weeks, preferably from about 3 weeks to about 26 weeks, more 
preferably from about 6 weeks to about 12 weeks, more preferred from about 6 weeks to about 
10 weeks, in particular about 8 weeks, between the periods in which of growth hormone is 
administered. The injections may be carried out using a normal syringe or using a pen device 
such as a Nordiject® pen device (Novo Nordisk A/S, Bagsvaerd, Denmark). The estrogen is 
preferably a preparation comprising a combination of an estrogen and a gestagen. For women 
who have no uterus, it is preferred to give an estrogen alone. 

According to another aspect of the invention, human growth hormone is used for the 
manufacture of a medicament for treating osteoporosis by simultaneous administration 
together with estrogen. 

According to yet another aspect of the invention, human growth hormone is used for the 
manufacture of a medicament for preventing the development of osteoporosis by simultaneous 
administration together with estrogen. 

The invention is further illustrated in the following example which is not in any way intended to 
limit the scope of the invention as claimed. 



EXAMPLE 1 : 
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An approximately 62-year old postmenopausal woman with manifest osteoporosis was treated 
for one year with Kliogest® tablets orally every day and Norditropin® growth hormone 
subcutaneously for seven days every 8th week. Every day without interruption, one Kliogest® 
tablet was given. In the seven-day periods when Norditropin® was administered, the dosage 
used was 0.2 lU/kg body weight/day. The osteoporosis was radiologically verified. The woman 
did not suffer from any other bone disease than osteoporosis. She had normal glucose 
metabotism and was not familiarly disposed to non-insulin dependent diabetes mellitus. She 
did not abuse alcohol or drugs and had no vaginal bleedings of unknown aetiology, and had 
never suffered thromboembolic disorders during estrogen treatment. 

Bone mineral density of the lumbar spine (L2-L4), and of the femoral neck was assessed by 
quantitative digital radiography before the therapy started and after six and twelve months of 
therapy. Bone mineral density at the spine increased by 3% and 15% after six and twelve 
months of therapy, respectively, compared to baseline. In g/cm 2 bone mineral density of 
lumbar spine had increased from 0.61 1 to 0.631 and 0.703, respectively after six and twelve 
months of combined estrogen and growth hormone therapy. 

Bone mineral density of the femoral neck increased by 11.4% after twelve month of therapy 
compared to baseline. In g/cm 2 bone mineral density of the femoral neck had increased from 
0.688 to 0.774. 

EXAMPLE 2: 

A randomized double-blind placebo controlled study with four arms in 57 women (aged 45-75 
years) with post-menopausal osteoporosis (BMD > 2SD below mean, and one spinal 
fracture(s) and/or colles fracture(s)), has been performed. 
Four arms design: 
GH + Kliogest® 
GH + Placebo 
Placebo + Kliogest® 
Placebo + Placebo. 

Kliogest® was administered daily in an oral form for 12 months. GH was injected s.c. in the 
evening for 7 days very 2 months during the 12 months treatment period in a dose of 0.2 
lU/mg/day. 
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The results in percentage change in BMD after 12 months treatment showed that the effect n 
BMD spine was greater in patients receiving the combined treatment of Kliogest® and GH, 
mean percent increase 9.5%, than in patients only treated with estrogen, mean percent 
increase 6.8%. 

No beneficial effect was seen in patients who received GH plus placebo or placebo alone. 
The effect on BMD hip showed exactly the same dose-response relationship as in spine with a 
greater increase in patients receiving the combined treatment compared to either estrogen or 
GH atone. 

The following three examples illustrate preferred GH secretagogues. 
EXAMPLE 3: 

(2E) 5-Amino-5-methylhex-2-enoic acid r4-methy^-((1R)-Hr^methyl-N-((1R)-Hmethy^ 
caroamoyl)-2-phenyletrtyl)carbam 




3-Hydroxy-1 , 1 -dimethylpropylcarbamic acid tert-butyl ester 




StejaA At 0 °C, ethyl chteroformat (1.10 mL, 11.5 mrnol) was grven dropwiset a solution of 
3-tert-4)utoxycarbonylamino-3^ethylbLrtajiorc acid (2.50 g, 11.5 mrnol) and triethytamine (1.92 
mL, 13.8 mm I) in tetrahydrofuran (10 mL). The solution was stirred for 40 min at 0 °C. The 
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formed precipitate was filtered off and washed with tetrahydrofuran (20 mL). The liquid was 
immediately cooled to 0 °C. A 2M solution of lithium boronhydride in tetrahydrofuran (14.4 mL, 
28.8 mmol) was added dropwise. The solution was stirred at 0 °C for 2 h, and then warmed to 
room temperature, over a period of 4 h. it was cooled to 0 °C. Methanol (5 mL) was added 
5 carefully. 1N Hydrochloric acid (100 mL) was added. The solution was extracted with ethyl 
acetate (2 x 100 mL, 3 x 50 mL). The combined organic layers were washed with saturated 
sodium hydrogen carbonate solution (100 mL) and dried over magnesium sulfate. The solvent 
was removed in vacuo. The crude product was chromatographed on silica (110 g) with ethyl 
acetate/heptane 1:2 to give 1.84 g of 3-hydroxy-1,1-dimethylpropylcarbamic acid tert-butyl 



MH-NMR (CDCI 3 ): d 1.33 (s. 6 H); 1.44 (s, 9 H); 1.88 (t, 2 H); 1.94 (br. 1 H); 3.75 (q, 2 H); 4.98 
(br, 1 H). 

1 5 3-(tert-Butoxycarbonylamino)-3-methylbutanal: 



StfiP-B. DMSO (1.22 mL, 17.2 mmol) was added to a solution of oxalyl chloride (1.1 mL, 12.9 
20 mmol) at -78 °C in dichloromethane (15 mL). The mixture was stirred for 15 min at -78 °C. A 
solution of 3-hydroxy-1,1-dimethylpropylcarbamic acid tert-butyl ester (1.75 g, 8.6 mmol) in 
dichloromethane (10 mL) was added dropwise over a period of 15 min. The solution was 
stirred at -78 °C for another 15 min. Triethylamine (6.0 mL, 43 mmol) was added. The solution 
was stirred at -78 °C for 5 min and then warmed to room temperature. The solution was diluted 
25 with dichloromethane (100 mL) and extracted with 1N hydrochloric acid (100 mL). The 
aqueous phase was extracted with dichloromethane (50 mL). The combined organic layers 
were washed with saturated sodium hydrogen carbonate solution (100 mL) and dried over 
magnesium sulfate. The solvent was removed in vacuo. The crude product was purified by 
column chromatography on silica (140 g) with ethyl acetate/heptane (1:3) to give 1.10 g of 3- 
30 (tert-butoxycarbony lamino)-3-methy1butanal . 



10 



ester. 




WIHz- 1 H-NMR (CDCl 3 ): d 1.39 (s, 6 H); 1.45 (s, 9 H); 2.85 (d. 2 H); 4.73 (br. 1 H); 9.80 (t, 1 H). 
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Ethyl (2E)-5-(tert-Butoxycarbonylamino)-5-methylhex-2-enoate: 




CH 3 



5 Step C: Triethylphoshono acetate (1.96 mL, 9.8 mmol) was dissolved in tetrahydrofuran (30 
mL). Potassium tert-butoxide (1.10 g, 9.8 mmol) was added. The solution was stirred for 40 
min at room temperature. A solution of 3-(tert-butoxycarbonylamino)-3-methylbutana! (1.10 g, 
5.5 mmol) in Tetrahydrofuran (6 mL) was added. The solution was stirred at room temperature, 
for 75 min. It was diluted with ethyl acetate (100 mL) and 1N hydrochloric acid (100 mL). The 

10 phases were separated. The aqueous phase was extracted with ethyl acetate (2 x 50 mL). The 
combined organic phases were washed with saturated sodium hydrogen carbonate solution 
(60 mL) and dried over magnesium sulfate. The solvent was removed in vacuo. The crude 
product was purified by column chromatography on silica (90 g) with ethyl acetate/hepatane 
(1:4) to give 1.27 g of ethyl (2E)-5-(tert-butoxycarbonylamino)-5-methylhex-2-enoate. 



'H-NMR (CDCI,): d 1.30 (s, 6 H); 1.30 (t, 3 H); 1.46 (s. 9 H); 2.62 (d. 2 H); 4.27 (q, 2 H); 4.42 
(br. 1 H); 5.88 (d, 1 H); 6.94 (td, 1 H). 

(2E)-5-(tert-Butoxycarbonylamino)-5-methylhex-2-enoic acid: 



£lep_Q; Ethyl (2E)-5-(tert-butoxycarbonylamino)-5-methylhex-2-enoate (1.233 g, 4.54 mmol) 
was dissolved in dioxane (20 mL). Lithium hydroxide (0.120 g, 5.00 mmol) was added as a 

25 solid. Water (10 mL) was added, until a clear solution was reached. The solution was stirred 16 
h at room temperature. The solution was diluted with water (70 mL) and was extracted with 
tert-butyl methyl ether (2 x 100 mL). The aqueous phase was acidified with 1N sodium 
hydrogensulfate solution (pH = 1) and was extracted with tert-butylmethylether (3 x 70 mL). 
The organic phases were combined and dried over magnesium sulfate. The sotv nt was 

30 removed in vacuo to give 1,05 g of (2E)-5-(tert-butoxycarbonylamino>-5-methylhex-2-enoic 
acid. The crude product was used for further syntheses. 



15 



20 
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1 H-NMR (DMSO d 6 ): d 1.15 (s, 6 H); 135 (s, 9 H); 2.53 (d ( 2 H); 5.75 (d, 1 H); 6.57 (br, 1 H); 
6.75(td,1H); 12.15 (S.1H). 



N-Methyl-N-((R)-1-(methylcarbamoyl)-2-phenylethyl)carbamic acid tert-butyl ester 



5 




Step E: N-Tert-butoxycartJonyl-N-methyl-D-phenylalanine (1.22 g, 4.4 mmol), 1- 
hydroxybenzotriazole hydrate(0.59 g, 4.4 mmol) and 1-ethyl-3-(3-dimethyl- 
aminopropy1)carbodiimtd hydrochloride (0.88 g, 4.6 mmol) were dissolved in N,N- 

10 dimethylformamide (25 mL) and stirred for 30 min. Methylamtne (0.51 g of a 40% solution in 
methanol, 6.6 mmol) was added and the mixture was stirred overnight. Methylene chloride (80 
mL) and water (100 mL) were added and the phases were separated. The organic phase was 
washed with sodium hydroxide (20 mL, 1N), sodium hydrogensulfate (50 mL. 10 %) and water 
(50 mL). The organic phase was dried (magnesium sulfate) and the solvent removed in vacuo 

15 to afford 1.39 g of N^ethyl-N-((R)1Kmemylcarbamoyl)-2-phenyiethyl)carbamic acid tert-butyl 
ester. 



'H-NMR (CDCI 3 ): d 1.25, 1.35 (two s (br) ( 9H); 2.73-2.94 (m, 7H); 3.30-3.50 (m, 1H); 4.68, 4.90 
(two m, 1H); 5.90, 6.12 (two s (br); 1H); 7.12-7.25 (m, 5H). 

20 

(R)-N-Methyl-2-methylamino-3-phenylproptonamide: 




Step F: N-Methyl-N-((R)1-(methylcarbamoyl)-2-phenylethyl)carbamic acid tert-butyl ester {1.39 
25 g, 7.23mmol) was dissolved in a mixture of trifluoroacetic acid (5 mL) and methylene chloride 
(10 mL) and stirred for 45 min. The volatiles were removed in vacu and the residue was 
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stirred with a mixture f thyl acetate (100 mL) and water (100 mL). Sodium hydrog n 
carbonate (50 mL, saturated) was added and the phases were separated. The organic phase 
was dried (magnesium sulfate) and the solvent removed in vacuo to afford 330 mg of (R)-N- 
methyi-2-methylamino-3-phenylpropionamide. 



UNMR (CDCI 3 ): d 2.1 (s(br), 3H); 2.32 (s, 3H); 2.77 (dd. 1H); 2.81 (two s ( 3H); 3.21 (dd, 1H); 
3.32 (dd, 1H); 7.12 (s(br), 1H); 7.20-7.34 (m, 5H). 

N-Methyl-N-((1 R)-1 -(N-methyl-N-((1 R)-1 -(methylcarbamoyl)-2-phenylethyl)carbamoyl)-2-(2- 
1 0 naphthyi)ethyl}carbamic acid tert-butyl ester 



Step G; (R)-Tert-butoxy<arbonyl-N-methylarnino-3-(2-naphthyl)propionic acid (548 mg, 1.66 
mmol) was dissolved in methylene chloride (5 mL); 1-hydroxy-7-azabenzotriazole (227 mg, 

15 1,66 mmol) was added along with N,N-dimethyfonnamide (2 mL). 1-Ethyl-3-(3- 
dimethylaminopropyl)carbodiimide hydrochloride (351 mg, 1.83 mmol) was added and the 
solution was stined for 15 min. (R)-N-Methyl-2-methylamino-3-phenylpropionamide (320 mg, 
1.68 mmol) dissolved in methylene chloride (4 mL) and diisopropytethylamine (0.28 mL, 1.66 
mmol) were added and the mixture was stirred overnight. Methylene chloride (50 mL) was 

20 added and the organic phase was washed with water (100 mL), sodium hydrogensulfate (50 
mL, 5%) and sodium hydrogen carbonate (50 mL, saturated). The organic phase was dried 
(magnesium sulfate) and the solvent removed in vacuo. The residue was chromatographed 
(silica, 2 x 45 cm) using ethytacetate/methylene chloride (1:1) to afford 604 mg of N-methy^N- 
{(1RVHN-methyl-N^(1R)-Hmethylcart)amoyl)-2-ph nytethyl)carbam yl)-2-(2-naphthyl)- 

25 ethyl}carbamic acid tert-butyl ester. 



5 
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'H-NMR (CDCI3): d 1.05, 1.31, 1.56 (three s, 9H); 2.28-3.37 (several m. 13 H); 5.04, 5.17, 5.29, 
5.48 (four dd, 2H); 7.05-7.79 (m, 12 H). 

(2R)-N-Methyl-2-methylamino-N-((1 R)-1 -(methylcarbamoyl)-2-phenylethyl>-3-(2- 
naphthyl)propionamide: 



StfiiLti; N-Methyt^(1R)-HN-rnethyl-N^ 

2-(2^aphthyi)ethyl}carbamic acid tert-butyl ester (600 mg, 1.19 mmol) was stirred in 
trffluoroacetic acid/methylene chloride (1:1 , 5 mL) for 10 mfn and the volatites were removed in 
vacuo. The residue was stripped with diethylether (2x5 mL) and dissolved in methanol (2 mL) 
and mixed with sodium hydrogen carbonate (10 mL) and ethylacetate (15 mL). The organic 
phase was separated and dried (magnesium sulfate) to afford 420 mg of (2R)-N-methyl-2- 
metriylamino-NK(1 R)-HmeW 

1 H-NMR (CDCIj): (selected values) d 1.69 (s, 3H); 2.08 <d, 3H); 2.54 (s, 3H); 2.76 (dd, 1H); 
2.92 (dd, 1H), 3.12 (dd t 1H), 3.31 (dd, 1H); 3.72 (dd, 1H), 4.95 (q (br), 1H); 5.50 (dd, 1H). 

((3E)-1 ,1 -DimethyM-(N-methyl-N-((1 R)-1-(N-methyl-N-((1 R)-1-(methytcarbamoyl)-2. 
prwnyl6thyl)<»rbamoyl)-2-(2Htt^ acid tert-butyl 

ester 




f 

\ 
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H3C 




Step I: (2E)-5-(tert-Butyloxy<»rt)onytamino)-5-methylhex-2-enoic acid (200 mg, 0.82 mmoO. 1- 
hydroxy-7-azabenzotriazote (112 mg, 0.82 mmot) and 1-ethyl-3-(3«iimethylaminopropyl)- 

5 carbodiimlde hydrochloride (173 mg, 0.90 mmol) were dissolved in a mixture of methylene 
chloride (10 ml_) and N ( N-dimethylformamkl6 (1 mL) and strirred for 15 min. N-Methyl-2- 
methytamino-^(1R)-1-(rr^hyto (332 
mg, 0.82 mot) dissolved in methylene chloride (5 mL) and diisopropytethylamine (0.14 mL) 
were added and the mixture was stirred overnight under nitrogen atmosphere. The mixture 

10 was diluted with methylene chloride (50 mL), washed with water (50 mL), sodium hydrogen 
carbonate (30 mL, saturated), and sodium hydrogensulfate (30 mL, 5%). The phases were 
separated and the organic phase was dried with magnesium sulfate and evaporated in vacuo. 
The residue was chromatographed (silica, 2 x 40 cm) to afford 450 mg of <(3E>-1 ,1-dimethyl-4- 
(N-rnethy^(1RVHr^^ 

1 5 naphmyl)ethyl)carbamoyl)but-3^yl)-carbamic acid tert-butyl ester. 

'H-NMR (CDCI,): (selected values) d 1.20, 1.22 f 1.24, 1.30, 1.41, 1.55 (six s, 15 H), 4.30, 4.40 
(two s (br), 1H); 5.08, 5.18, 5.32, 5.60. 5.87 (five dd, 2H); 6.05 (dd, 1H); 6.75 (m, 1H). 

20 Stan J: ((3E)-1 ,1-Dimethyl^(rr»myK(1R>-Hme^ 

ethyl)-carbamoyl)-2-(2TOphthyi)e^ acid tert-butyl ester (403 

mg, 0.63 mmol) was stirred in a mixture of trifluroacettc acdi (4mL) and methylene chloride (4 
mL) for 10 min. The volatiles were removed in vacuo and the crude product was 
chromatog raped on silica (400g) using a mixture of methylene chloride, ethanol and ammonia 

25 (25% in water) (80718/2) as elueni The isolated product was dissolved in 3M hydrochl ric add 
in ethyl acetate and evaporated, then redtssotved in methylene chloride and evaporated twice 
to afford 140 mg of the title compound. 



J 
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'H-NMR (CDCI 3 ): d 1.05, 1.10 f 1.15, 1.16 (four s. 6H); 2.07 (s (br); 3H); 5.12, 5.32, 5.40, 5.60, 
5.91 (five dd, 2H); 6.05, 6.14 (two d, 1H); 6.80 (m, 1H) 

5 HPLC: R, = 29.02 min (Method A1) 

ESWIS: m/z = 529 <100%)<M+Hr 

EXAMPLE 4: 

10 

(2E)-5-Amino-5-methylhex-2-enoic acid N-((1R)-1-(((1R)-1-((2S)-2-hydroxypropylcarbamoyl)-2- 
phenylethyi)-methylcarbamoyl)-2-(2-naphthyl)ethyl)-N-rnethylamide: 




This compound was prepared analogously to example 1. (S)-2-hydroxypropylamine was 
substituted for methylamine in step E. 

20 1 H-NMR (CDCI 3 ) (selected peaks, mixture of rotamers) d 3.90 (m, 1H); 5.55 (dd, 1H); 5.58 (d, 
1H) 

HPLC: R,= 29.03 min (Method A1) 
25 PDMS: m/z = 573.5 (100%)(M+H)* 
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EXAMPLE 5: 

(2E)-5-Amino-5-methylhex-2-enoic acid ((1 R)-1-(((1 R)-2-(4-fluorophenyl)-1-(methylcarbamoyl)- 
ethyl)methylcarbamoyl)-2-(2-naphthyl)ethyl)methytamide: 

5 




(R)-2-(N-tert-Butoxycarbonyl-N-methylamino)-3-{4-fluorophenyl)propionic acid: 

10 




2-tert-Butoxycarbonylamino-3-(4-fluorophenyl)propionic acid (5.0 g; 17,7 mmol) was dissolved 
in dry tetrahydrofuran. lodomethane (8.8 mL; 141 mmol) was added and the reaction mixture 

15 was cooled to 0° C. Sodium hydride (2.1 g; 53.0 mmol) was slowly added and the reaction 
mixture was stirred for 12 hours at room temperature. Ethyl acetate (50 mL) was added and 
water (20 mL) was added dropwise to the reaction mixture. The ethyl acetate was removed in 
vacuo and the residue was diluted with diethyl ether (30 mL) and water (100 mL). The organic 
phase was extracted with a saturated aqueous solution of sodium hydrogen carbonate ( 50 

20 mL). Citric acid (5 %) was added to the combined aqueous phases until pH 3, which were then 
extracted with ethyl acetate (2 x 50 mL) and the phases were separated. The organic phase 
was washed with water (2 x 50 mL), an aqueous solution of sodium thiosutfate (5 %; 2 x 50 
mL) and wat r (50 mL) and dried (magnesium sulfate). The solvent was remov d jnjaeufi and 
th residue was dissolved in diethyl ether (10 mL). Dicyclohexylamine (10 mL) was added. 
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Methylene chloride (30 mL) was added and the mixture was heated until the precipitate was 
dissolved. Diethyl ether (20 mL) and heptane (20 mL) were added and the reaction mixture 
was left 12 hours without stirring. The reaction mixture was filtered to afford 5.7 g of (R)-2-(N- 
tert-butoxycart>onyl-N-methylamino)-3-(4-fluorophenyl)propionic acid as a dicyclohexyl- 
ammonium salt. 

'H-NMR (CDCy (mixture of rotamers) d : 1.21; 1.31 (two s, 9H); 2.75; 2.B4 (two s, 3H); 2.86- 
3.02 (m, 1H); 3.28-3.42 (m, 1H); 4.65; 4.85 (two dd. 1H); 6.85-7.00 (m, 2H); 7.10-7.25 (m, 2H). 

{(1 R)-2-(4-Fluorophenyl)-1-(methylcarbamoyl)ethyl)-methylcarbamic acid tert-butylester: 



The dicyciohexylammoniumsalt of (R)-2-(N-tert-butoxycarbonyl-N-methylamino)-3-(4-fluoro- 
phenyl)propionic acid (3.00 g; 10.1 mmol) was dissolved in methylene chloride (30 mL) and 
washed with an aqueous solution of sodium hydrogen sulfate (10 %; 30 mL). The organic 
phase was dried (magnesium sulfate) and filtered. 1 -Hydroxy benzotriazole (1.40 g; 10.1 mmol) 
and N-(3-dimethylaminopropyl)-N'-ethylcart)odiimide hydrochloride (2.0 g; 10.6 mmol) were 
added to the filtrate and the reaction mixture was stirred for 15 min at room temperature. 
Methytamine (40 % in methanol; 0.75 g; 9.17 mmol) and diisopropytethylamine (1.7 mL; 10.1 
mmol) were added and the reaction mixture was stirred for 12 hours at room temperature. The 
reaction mixture was washed with an aqueous solution of sodium hydrogen carbonate (sat; 50 
mL) and an aqueous solution of sodium hydrogen sulfate (10 %; 50 mL) and dried (magnesium 
sulfate). The solvent was removed in vacuo and the residue was chromatographed on silica (3 
x 40 cm) using ethyl acetate/heptane (2:1) as eluent to afford 1.06 g of ((1R)-2-(4- 
fluorophenyl)-1 -(methylcarbamoyl)ethyl)-methylcarbamic acid tert-butylester. 




1 H-NMR (CDCI 3 ) d : 1.29; 1.37 (two s, 9H); 2.74 (s, 3H); 2.8 (s, 3H); 2.82-2.95 (m, 1H); 3.36- 
3.48 (m, 1H); 4.63; 4.86 (m. 1H); 5.89; 6.14 (two s t 1H); 6.9-7.0 (m, 2H); 7.1-7.21 (m ( 2H). 
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(2R)-3-(4-Fluorophenyl)-N-methyl-2-(nriethylarnino)propior>-amide: 





((1R)-2-(4-Fluorophenyl)-1-(methylcaitamoyl)ethyl)HTiethylcart)amjc acid tert-butylester (1.0 g; 
3.22 mmol) was dissolved in methylene chloride (5 mL). Trifluoroacetic acid (5 mL) was added 
5 and the reaction mixture was stirred for 30 min at room temperature. Methylene chloride (30 
mL), an aqueous solution of sodium hydrogen carbonate/sodium carbonate (pH 9; 30 mL) and 
sodium hydrogen carbonate (solid), were added to the reaction mixture, until pH 9. The organic 
phase was dried (magnesium sulfate) and evaporated in vacuo to afford 0.62 g of (2R)-3-(4- 
fluorophenyl)-N-methyl-2-methylaminopropionamide. 



1 H-NMR (CDCI 3 ) d : 1.31 (s. 1H); 2.29 (s, 3H); 2.65-2.73 (m, 1H); 2.82 (d, 3H); 3.12-3.20 (m, 
2H); 6.96-7.02 (m, 2H); 7.11 (s, 1H); 7.14-7.20 (m, 2H). 

((1 R)-1 -(((1 R)-2-(4-Fluorophenyl)-1 -(methylcarbamoyl)ethyl)methylcarbamoyl)-2-(2-naphthyl)- 
1 5 ethyl)methylcarbamic acid tert-butylester: 



20 (2R)-2-(tert-Butoxycarbonylmethylamino)-3-(2-naphthyl)propionic acid (1.0 g; 3.1 mmol) was 
dissolved in methylene chlorid (20 mL). 1-Hydroxy-7-azabenzotriazole (0.43 g; 3.1 mmol) and 
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochlorid (0.63 g; 3.3 mmol) were added 
and the reaction mixture was stirred for 1 5 min at room temperature. 



10 




F 
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(2R)-3-(4-Fiuorophenyl)-N-methyl-2-(methyiamino)propionamide (0.6 g; 2.9 mmol) and 
diisopropylethylamine (0.54 mL; 3.1 mmo!) was added and the reaction mixture was stirred for 
12 hours at room temperature. Methylene chloride (30 mL) was added and the reaction mixture 
was washed with water (30 mL), an aqueous solution of sodium hydrogen sulfate (10 %; 30 
5 mL), an aqueous solution of sodium hydrogen carbonate/sodium carbonate (pH 9; 30 mL) and 
water (30 mL) and dried (magnesium sulfate). The solvent was removed in vacuo and the 
residue was chromatographed on silica (4.0 x 30 cm) using ethyl acetate/heptane (2:1) as 
eluent to afford 1.07 g of ((1R)-1-(((1R)-2-(4-fluorophenyl)-1-(methylcarbamoyl)- 
ethyl)methylcarbamoyl)-2-(2-naphthyl)ethyl)methylcarbamic acid tert-butylester. 



'H-NMR (CDCI 3 ) (selected peaks for major rotamer) d : 1.34 (s, 9H); 2.23 (d, 3H); 2.76 (s, 3H); 
2.87 (s, 3H); 5.70 (dd ( 1H); 5.95 (dd, 1H). 

(2R)-N-(( 1 R)-2-(4-Ruorophenyl)-1 -(methylcarbamoyl)-ethyl)-N-methyl-2-methylamino-3-(2- 
15 naphthyl)propionamide: 



((1 R)-1-(((1 R)-2-(4-Fluorophenyl)-1 -(methylcarbamoyl)-ethyl)methylcarbamoyf)-2-(2- 
naphthyl)ethyl)methylcarbamic acid tert-butylester. (1.0 g; 1.92 mmol) was dissolved in 

20 methylene chloride (5 mL). Trifluoroacetic acid (5 mL) was added and the reaction mixture was 
stirred for 15 min at room temperature. Methylene chloride (25 mL), an aqueous solution of 
sodium hydrogen carbonate/sodium carbonate (pH 9; 25 mL) and sodium hydrogen carbonate 
(solid) was added to the reaction mixture until pH 8. The organic phase was dried (magnesium 
sulfate) and evaporated in vacuo to afford 0.75 g of (2R)-N-((1R)-2-(4-fluorophenyl)-1- 

25 methylcarbamoylethyl)-N-methyl-2-methylamino-3-(2-naphthyl)propionamide. 



10 




F 
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'H-NMR (CDCI 3 ) d : 1.81 (s, 3H); 2.07 (d, 3H); 2.54 <s, 3H); 2.68-2.77 <m, 1H); 2.88-2.97 (m. 
1H); 3.18 (dd, 1H); 3.27 (dd, 1H); 3.8 (dd, 1H); 4.95 (s, 1H); 5.43 (dd, 1H); 6.72 (t, 1H); 6.90 (t, 
2H); 7.12 (dd. 2H); 7.32 (d, 1H); 7.42-7.50 (m, 2H); 7.62 (s, 1H); 7.70-7.83 (m, 2H). 

5 (4(<(1R)-1(((1R)-2(4-FluorophenylH^ 

naphthyl)ethyl)methylcarbamoyl)-1 ,1-dimethylbut-3-enyl)carbamic acid tert-butylester: 




(2E)-5-(tert-Butyloxycarbonylamino)-5-methylhex-2-enoic acid (0.22 g; 0.89 mmol, prepared as 
10 in example 1) was dissolved in methylene chloride (10 mL). 1-Hydroxy-7-azabenzotriazole 
(0.13 g; 0.98 mmol) and N-(3-dimethylaminopropyl)-N'-ethylcarboditmide hydrochloride (0.2 g; 
1 .02 mmol) were added and the reaction mixture was stirred for 1 5 min at room temperature. 
(2R)-N-((1R)-2-(4-Fluorophenyl)-1-(methylcarbamoyl)ethyl)-N-methyl-2-methylamino-3-(2- 
naphthyl)propionamide (0.38 g; 0.89 mmol) and diisopropylethylamine (0.17 mL; 0.98 mmol) 
15 were added and the reaction mixture was stirred for 12 hours at room temperature. 

Methylene chloride (50 mL) was added and the reaction mixture was washed with water (50 
mL), an aqueous solution of sodium hydrogen sulfate (10 %; 50 mL). an aqueous solution of 
sodium hydrogen carbonate/sodium carbonate (pH 9; 50 mL) and water (50 mL) and dried 
(magnesium sulfate). The solvent was removed in vacuo and the residue was 
20 chromatographed on silica (4 x 30 cm) using ethyl acetate/heptane (2:1) as eluent to afford 
0.34 g of (4-({(1R)-1-(((1R)-2-(4-fluorophenyl)-1-methy)carbamoylethyl)methylcarbamoyl)-2-(2- 
naphthyl)-ethyl)methylcarbamoyl)-1,1-dimethylbut-3-enyl)carbamic acid tert-butyl ester. 

'H-NMR (CDCW (selected peaks for major rotamer) d : 0.85 (s, 3H); 0.87 (s, 3H); 1.42 (s, 9H); 
25 2.12 (d, 3H); 2.72 (s, 3H); 2.96 (s, 3H); 5.75 (dd, 1H); 5,92 (dd, 1H); 6.12 (dd, 1H). 

(4-(((1R)-1-(((1R)-2-(4-Fluorophenyl)-1-methylcaitamoyl-ethyl)methylc»rbamoyl)-2-(2- 
naphthyl)ethyl)methyl-carbamoyl)-1,1-dimethylbut-3-enyl)carbamic acid tert-butylester (0.33 g; 
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0.51 mmol) was dissolved in methylene chloride (3 mL). Trifluoroacetic acid (3 mL) was added 
and the reaction mixture was stirred for 5 min at room temperature. Methylene chloride (25 
mL), an aqueous solution of sodium hydrogen carbonate/sodium carbonate (pH 9; 25 mL) and 
sodium hydrogen carbonate (solid) were added to the reaction mixture until pH 9. The organic 
phase was dried (magnesium sulfate) and evaporated in vacuo to afford 0.18 g of the title 
compound. 



'H-NMR (CDCI 3 ) (selected peaks for major rotamer) d : 1.15 (s, 6H); 2.14 (d. 3H); 2.73 (s t 3H); 
3.09 (s, 3H); 5.23 (dd, 1H); 5.90 (dd, 1H); 6.12 (dd, 1H). 

10 

PDMS: m/z 547.4 (M+H)* 



HPLC; R, = 32.05 min 
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CLAIMS 

1. A method of preventing or treating osteoporosis and related disorders, the method 
comprising cyclic administration, to an animal in need thereof, of a growth hormone component 
such as a growth hormone, a somatostatin antagonist or a growth hormone secretagogue in an 
amount sufficient to substantially prevent or reduce the degree of osteoporosis and/or to 
substantially increase bone strength. 

2. A method according to claim 1 , wherein the growth hormone component is administered for 
a period of from about 2 days to about 28 days at intervals from the termination of one period 
to the start of the next period of from about 1 week to about 26 weeks. 

3. A method according to claim 2, wherein the growth hormone component is administered for 
a period of about 7 days at intervals from the start of one period to the start of the next period 
of about 6 weeks to about 1 2 weeks. 

4. A method according to claim 1, wherein the animal is a mammal, in particular a human 
being. 

5. A method according to claim 1, wherein the growth hormone component is human growth 
hormone. 

6. A method according to claim 1 , wherein a composition with anti-resorptive action on bone is 
continuously administered to the animal in addition to the cyclic administration of the growth 
hormone component. 

7. A method according to claim 6, wherein said composition comprises an estrogen, in 
particular estradiol. 

8. A method according to claim 6, wherein said composition comprises a compound with 
estrogenic effect. 
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9. A method according to claim 6, wherein said composition comprises one or more 
compounds selected from the group comprising Centchroman, Levormeloxifene, Raloxifene, 
Droloxifene, Tamoxtfene, or Idoxifene. 

5 1 0. A method according to claim 6, wherein said composition comprises a calcitonin. 

1 1 . A method according to claim 6, wherein said composition comprises a btsphosphonate. 

12. A method according to any of the claims 7 to 11, wherein the composition comprises a 
10 combination of an estrogen and a gestagen. 

13. A method according to any one of the preceding claims, wherein the dose or release of 
growth hormone is in the range of about 0.01-1 lU/kg body weight/day, in particular about 0.2 
lU/kg body weight/day. 

15 

14. A method according to claim 6, wherein the dose of the composition with an anti-resorptive 
action on bone is in the range of from 0.001 to 10 mg/kg body weight/day and wherein the 
dose of growth hormone is in the range of about 0.01-1 lU/kg body weight/day, in particular 
about 0.2 lU/kg body weight/day. 

20 

15. Use of a growth hormone component for the manufacture of a medicament for the 
prevention or treatment of osteoporosis and related diseases, the medicament being intended 
for cyclic administration. 

25 16. Use of a growth hormone component for the manufacture of a medicament for the 
prevention or treatment of osteoporosis and related diseases, the medicament being packaged 
with instructions for cyclic administration thereof. 

17. Use of a growth hormone or a growth hormone component together with a composition 
30 with an anti-resorptive action on bone for the manufacture of a medicament for the prevention 
or treatment of osteoporosis and related diseases, the medicament being intended for cyclic 
administration of the growth hormone component and continuous administration of the anti- 
resorptive composition. 
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18. Use of a growth hormone component together with a composition with an antkesorptive 
action on bone for the manufacture of a medicament for the prevention or treatment of 
osteoporosis and related diseases, the medicament being packaged with instructions for cyclic 
administration of the growth hormone component and continuous administration of the anti- 

5 resorptive composition. 

19. Use of a growth hormone for the manufacture of a medicament for the prevention or 
treatment of osteoporosis and related diseases, the medicament being packaged with 
instructions for cyclic administration of the growth hormone component together with 

10 continuous administration of the anti-resorptive composition. 

20. Use of a composition with an anti-resorptive action on bone for the manufacture of a 
medicament for the prevention or treatment of osteoporosis and related diseases, the 
medicament being intended for continuous administration over a period of time concomitantly 

15 with cyclic administration of a growth hormone component. 

21. Products containing a) a growth hormone component and b) a compound with anti- 
resorptive effect on bone as a combined preparation for simultaneous, separate or sequential 
use in the prevention or treatment of osteoporosis. 

20 

22. A method according to claim 9, wherein said composition comprises Levormeioxrfene or a 
structurally related compound thereof. 



23. A method according to claim 9, wherein said composition comprises Levormeloxifene. 
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